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Tokyo-to 
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Hino, Hino-shi 
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A manufacturing method of clean and highly preservable boiled noodles characterized by 
a manufacturing process of boiled noodles, in which an organic acid is added to the cooling 
water that is used for cooling of noodles that are boiled, said cooling water containing organic 
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acid is sterilized by u.travio.e, light, and fUrfl,cnnore said cooling «a.er is forcibly cooled to 
below 10°C and said cooling water is continnously circulated. 

noodlesbyusingcoolingw..er.wMchiscontinuo,.slysterilizedw■tta.r»geof^lOa^ 

l!latedforc^Ungnoodles.hat.r.boil«.,namanufi.turingpro«^^ 
Zrailitconclamanufecnmngm-hod of clean andhighlyp^serv^^^ 
Z^^l^lbyanorga^cacidb^ngaddedtotbcafore^Uoned^o^^^^ 
water containing organic acidbdngsteriliz»ibydtrav,ol..hght.andfWh«m 
waterbeingforciblycooledtobelow ,0"C by a generally used measure and stenhzed (the 
;ragrnspeedIftheren,aining^vingb^eriaiss.ow«.).and.hisbe.ngcon^^^^^^ 

"'"■'^etennn^i.ednood.es" used throughout the entire specificationrefers.^^ 

boiled soba. boiled hiyantugi, boiled sonten. boUed Chinese nood^ and -^^^^f^ 
Over 99% of the bacteria in cooling water can be stenhzed by usmg a nmnmg water type 
ultraviolet steriBzation system (output: 51.5 W x 2) tor the cooling water 
through several cooling tanks and by irradiating the ultraviolet hgh. over a short penod ott^me 
^^Lnds.fore!an,ple).F.u.hern.ore>e.en,peratureofthecooling^^^^^^^^^ 
•below 10»Cbyusingapla,et,peheatexchanger,and the propagation speed ofthebactenath^ 

remain alive is slowed. The clean cooling water, which is obtained in thts manner, ts 
^r.lly circulated, b, addition to the ultraviolet sterilization and the '-'-P-*- 
™ Jbelow 10»C of the cooling water, an organic acid (such as maltc ac,.^ cmc »d 
Xltid for examplOis added to said cooling water,a„d«,epHofthecoohng water ts 

X^toT^;. in this w;, organic acid is adhered to the noodle itselt and the preservatton of 
boiled noodles can be further increased. 

A. present when the use of hydrogen peroxide as a food stertlizer .s pracfcally 
prohibited, and dte safety of additives is being questioned, a clean manufactunng process 
must for manufacnmng boiled noodles with high preservation chanu^tensucs^ 

TT,e manufacturing process of boiled noodles is roughly comprised of several processes 
including mixing, combining, ripening, rolling, cutting, boiling, cooling, wrappmg, and 
«TheLberofbacteriainboilednocKllesimmedia.e.ya««th.boUmgp^^^ 

generally close to 0, but they become contaminated in the processes afterwards. The biggest 

ating sou^e is the cooling process. Accordingly, the cooling water particu^^mustb. 
kept clean inLcoolingprocess for manufacturing cleanboilednood..s^..c™^^^^ 
mlufacmre of boiled noodles, a water-wash cooUng is performed after boUmg, the water-wash 
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cooling method varies for each maker, and the temperature of the cooling water is ahnost never 
controlled. 

In recent years, attempts have been made to forcibly cool the cooling water, although the 
mam objective of this was for improving the quahty of the noodles rather than sterilization As a 
result of diligent research by the inventors of this invention, clean boiled noodles with excellent 
preservation characteristics were successfully manufactured by forcibly cooling the cooling 
water for boiled noodles to below 10°C and sterilizing this cooling water through a nmning 
water type ultraviolet sterilization system, and furthennore, by adding an organic acid to this 
cooling water. 

The cooling water tank may be a single tank type or a succession tank form, in which 
several tanks are airanged in a series. When it is a series tank type, each tank is sterilized by 
ultraviolet light and forcibly cooled, and the addition of organic acid to the cooling water may be 
m the last tank only. The significance of obtaining the ultraviolet sterilization and forcible 
cooling for each tank is the attaimnent of thorough sterilization through repeated cooling 
sterilizations under the same conditions in small sections. In a series tank type, the number of 
tanks that are arranged in the series can be properly increased or decreased according to the scale 
of the manufacturing facility, etc. 

This invention will be explained in more detail in an application example below. 
Figure 1 is a flow sheet of the cooling process by the method in this invention. 
The cooling water is controlled to below 1 0°C by a chilling system comiecting a plate 
type heat exchange with a chilling unit, which is attached to each cooling tank. TTie growth of the 
bacteria in the cooling water in each tank is inhibited through this. Next, an irradiation 
sterilization is obtained in a short period of time (several seconds, for example) by using a 
mmiing water type ultraviolet sterilization system (output: 51.5 W x 2) integrated with each tank 
Over 99% of the bacteria can be killed in this stage. Then, the water is circulated back to the 
ongmal cooling tank by a pump, for example. When the flow rate is 3.0 m'/hr, one turnover for 
each of the first cooHng tank through the third cooling tank is 12.4 minutes. The fourth cooUng 
tank circulates at the rate of 1 turnover in 8.4 minutes. Through repeating this, the number of 
bacteria in the cooling water can be constantly maintained to below loVmL. Accordingly, the 
number of bacteria in [the previously] boiled water immediately after wrapping [of the product] 
can also be dramatically decreased as compared to the number from a conventional 
manufacturing method. With the fourth cooling tank, an organic acid (malic acid, citric acid, and 
lactic acid, for example) is further added, the pH is adjusted to 3.0. and the cooling water is 
sterilized. The preservation of the boiled noodles can be increased through adsorption of the 
organic acid. 
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The table below shows the change in the number of bacteria in the cooling water when 
the method in this invention is implemented by connecting the first-third cooling tanks with a 
volume of 620 L (flow rate of 3.0 m'/hr) and the fourth cooling tank with a volume of 420 L 
(flow rate of 3.0 m'/hr) in series, adding malic acid into the cooling water in the fourth coohng 
tank, and adjusting the pH to 3.0. 




s: 1 Running water type ultraviolet sterilization system: SAL-200 by Sanimac 
Instruments (K.K.) 
Ultraviolet lamp: 1 50 W x 2 
Output of ultraviolet light: 51.5 W x 2 

2 Flow rate 

3 7.0 t[tumover]/h 

4 Test sample/General mmiber of bacteria 

5 0 xmits/mL 

6 Below lO' mL 

7 At the level of 10 VmL 
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At the level of 10^/mL 
Atthelevelof 10^/mL 
The number of test samples 

Water in the fourth cooling tank (pH is adjusted to 3.0 by malic acid) 
Water in the first to third cooling tanks 
Cooling water immediately before ultraviolet sterilization 
Cooling water immediately after ultraviolet sterilization 
Water in the cooling tank 5 minutes after the ultraviolet sterilization 
Water in the cooling tank 10 minutes after the ultraviolet sterilization 
Water in the cooling tank 30 minutes after the ultraviolet sterilization 
Water in the cooling tank 1 hour after the ultraviolet sterilization 
Boiled noodles 

When the cooling water is not sterilized by ultraviolet light 
30 minutes after the cooling water is sterilized by ultraviolet light 
1 hour after the cooling water is sterilized by ultraviolet light 
Temperature 
Transmission rate 

The temperature of the boiled noodles 

When using cooling water below 10°C, boiled noodles with relatively high preservation 
characteristics were obtained through a combined use of ultraviolet sterilization and treatment 
with an organic acid. 

The water in the cooling tank can be circulated through this invention, therefore, a 
significant amount of water is saved. About 80 percent of the water in an 8 hour-operation was 
saved. Exchange of water in the tanks once during the lunch break sufficiently took care of the 
problem of the accumulation of a suspension in the cooling water through the elution of starch 
that is generated over time (so-called sHme). 

Because the temperature of the cooling water is controlled below 10°C by using a plate 
type heat exchanger, the boiled noodles are rapidly cooled after boiling, which improves the 
texture of the boiled noodles, and boiled noodles of excellent noodle quality were manufactured. 

Brief description of the figure 

Figure 1 is a flow sheet for implementation of the cooUng process by the method in this 
invention. 

1 - First cooling tank, 2 -second cooling tank, 3 -third cooUng tank, 4-fourth cooling 
tank, 10 -chilling unit, 20 -plate type heat exchanger, 30 -running water type ultraviolet 
sterilization system, 40- - pump. 
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Keys: 1 
2 



Wrapping process 
Boiling process 



